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Objective: To establish the prevalence and associated risk factors of Schistosoma
mansoni (S. mansoni) infection among schoolchildren at a village in Wolaita Zone,
Southern Ethiopia.
Methods: A cross-sectional study was carried out among primary schoolchildren. A total
of 384 randomly selected study subjects provided stool samples for parasitological ex-
amination by Kato-Katz and Formalin-Ether concentration techniques. Secondary para-
sitological data were obtained from Health Center Laboratory to see the previous history
of S. mansoni infection in the area. Statistical analysis was performed using SPSS soft-
ware version 16.
Results: From the total children examined, 85.4% were found positive for at least one
helminth infection. S. mansoni infection (81.3%) was the most prevalent and the prev-
alence of STH was 32%. Moderate and heavy infection intensities were only observed in
S. mansoni infections. The overall heavy intensity of infection was 56.4%. Contact to
Bisare stream was the most important factor for S. mansoni infection (OR 3.9) followed
by herding cattle near the stream (OR 2.527). Males were twice more likely to get the
infection than females (OR 1.923). Analysis of secondary parasitological data showed
that S. mansoni infection was a leading helminthic infection over the past years.
Conclusions: The present study found a higher intensity and prevalence of S. mansoni
infection in a rural village of Wolaita Zone. Therefore, appropriate integrated control and
prevention measures need to be implemented in the study area.1. Introduction
Schistosomiasis is one of the major public health problems in
tropical and sub-tropical parts of the developing world. About
200 million people suffer from schistosomiasis globally, and
much of the disease burden is in Sub-Saharan Africa [1]. The
disease is causing high morbidity and considerable mortality
in endemic areas where children are most affected [2].
According to WHO's disability-adjusted-life-years (DALYs)
estimation, schistosomiasis results in losses up to 4.5 million
annually [3].In Africa, schistosomiasis is caused mainly due to infection
by three endemic species of schistosomes namely Schistosoma
mansoni (S. mansoni), Schistosoma haematobium
(S. haematobium) and Schistosoma intercalatum. Among these,
S. mansoni and S. haematobium are the two most important
species in Sub-Saharan Africa where 165 million are infected
and 829 are at risk of infection [4]. S. mansoni causes intestinal
schistosomiasis whereas S. haematobium causes urinary
schistosomiasis [5]. The higher distribution of schistosomiasis
in these areas is due to environmental, biological,
demographic, as well as socio-cultural and socio-economic
factors that favor the transmission cycle of the parasites [6].
Schistosomiasis due to S. mansoni and S. haematobium is a
wide public health problem in Ethiopia, and usually occurs in
agricultural communities living along small streams, irrigation
schemes and lakes in altitudes ranging from 1 300–2 000 m a.s.l
[7]. Presence of humans carrying the parasites and fresh water
bodies harboring the snail intermediate hosts coupled withpen access article under the CC BY-NC-ND
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schistosomiasis mansoni or haematobium in several localities
in Ethiopia [8–10]. Furthermore, population movement and
expansion of water development projects are playing key roles
in establishing the disease in new areas in the country [6,8].
In Ethiopia, S. mansoni is transmitted mainly by Bio-
mphalaria sudanica (B. sudanica) and Biomphalaria pfeifferi
(B. pfeifferi) snail intermediate hosts. B. sudanica is distributed
in few water bodies in southern part of the country whereas
B. pfeifferi has a wider geographical distribution in Ethiopia
[11,12].
Although several studies and intervention efforts have been
made on schistosomiasis and soil transmitted helminthiasis in
Ethiopia, these infections are continued to be serious public
health problems in the country resulting in morbidity of mainly
school aged children. The present study adds up on the existing
evidence regarding ﬂourishing intestinal schistosomiasis in new
foci at nearly all corners of the country. Therefore, the study was
aimed at establishing the prevalence, magnitude and associated
risk factors of S. mansoni infection among schoolchildren in a
rural village, Wolaita Zone, Southern Ethiopia. The current
study is the ﬁrst to report schistosomiasis mansoni in the area.
Studying the epidemiology of intestinal schistosomiasis in such
an isolated rural village is of paramount importance for insti-
tuting proper control intervention strategies.
2. Materials and methods
2.1. Study area
This study was conducted in Demba Girara Kebele (the
smallest administrative unit of a district) of Damot Woide dis-
trict in Wolaita Zone, Southern Ethiopia (Figure 1). Wolaita
Zone is located at about 350 km south of Addis Ababa, the
capital city of Ethiopia. Wolaita Zone covers a total area ofFigure 1. Map of the study area.4 541 sq. km and has an estimated population of 1.7 million.
Wolaita is one of the most densely populated Zones in the
country with an average of 290 people per square kilometer [13].
The majority of people of the Zone earn their livelihood from
subsistence farming [14]. Demba Girara Kebele has a
population of 5 153 out of which 2 540 are males and 2 613
are females. The area has average annual temperature ranging
from 14 C to 27 C and rainfall ranging from 900 to
1 200 mm. The altitude of the area ranges from 1 751–1 807 m
above sea level. A health center and two schools (one primary
and one secondary) are the main public institutions in the area.
Demba Girara Primary School has a total of 1 255
schoolchildren enrolled in grades 1–8, of which 625 are males
and 580 are females. Inhabitants of the area largely depend on
“Bisare” stream for their water consumption as there is no
piped water supply in the Kebel. The local people also use the
downstream of “Bisare” for irrigation.
2.2. Study design and population
A cross-sectional study was carried out between May and
June, 2014 to determine the prevalence of S. mansoni infection
and associated risk factors among schoolchildren of Demba
Girara Primary School. This school was purposefully selected
based on schistosomiasis infection-information obtained from
health professionals of the district during pilot survey on in-
testinal helminthiasis conducted weeks ahead of the actual
study. School administrators were communicated to provide
students' enrollment list. Students of grade 1–7 were then
selected because of their age limit that coincides with the
WHO standard age range (5–19 years) for survey of schisto-
somiasis. Then the study subjects were selected by systematic
random sampling using their enrollment list as a sampling
frame based on the proportion of student in each section of the
grades.
Table 1
Age and sex description of children of Demba Girara Primary School,
Southern Ethiopia, 2014.
Sex Age group (years) Total
5–9 10–14 15–19
Male 72 (35.8%) 122 (60.7%) 7 (3.5%) 201 (52.3%)
Female 68 (37.2%) 110 (60.1%) 5 (2.7%) 183 (47.7%)
Total 140 (36.5%) 232 (60.4%) 12 (3.1%) 384 (100%)
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Semi-structured interview questionnaire was ﬁrst prepared in
English and then translated to the local Wolaita language to
gather demographic and risk factor information for infection
with S. mansoni. Variables such as age, sex, family background,
hygiene practices, knowledge about schistosomiasis and water
contact habit were assessed as potential risk factors for the
disease. Moreover, questionnaire data were also collected form
randomly selected households in the village to obtain informa-
tion about toilet facility, accessibility of water and water use
condition.
2.4. Survey on intestinal schistosomiasis from nearby
health center
Laboratory registry book for intestinal helminthiasis in
Demba Girara Health Center was accessed to record previous
history and trend of S. mansoni infection in the study area. All
fresh mount stool laboratory results registered since establish-
ment of functional laboratory in the Health Center were recorded
to determine for how long the disease has existed in the area.
2.5. Sample size determination
The sample size (n) was calculated using the statistical for-
mula n = Z2 P(1 − P)/d2, Where n = estimated sample size, Z is
critical value (1.96) at 95% conﬁdence level, P is an expected
prevalence (50%) and d is precision or margin of error (5%) [15].
Since there was no previously established schistosomiasis
prevalence report for the study area, a prevalence of 50% was
assumed and hence, the sample size was calculated to be 384.
2.6. Stool collection, processing and examination
Stool samples were collected from the study subjects who
had no history of taking anti-helminthic drug in the past three
months prior to screening. Children with no any other serious
chronic infections and those who were able to give stool samples
were included in the study.
Each study subject was given a plastic sheet with an appli-
cator stick to bring approximately 4 g stool sample of his/her
own. A portion of the stool sample was used to prepare Kato-
Katz slide in the ﬁeld [16]. The remaining portion of the stool
was transferred to stool cup and preserved in sodium acetate
acetic acid formalin (SAF) solution for concentration
technique [17]. Kato-Katz slides and the preserved stool sam-
ples were transported to the Biomedical Science Laboratory,
Department of Biology, Wolaita Sodo University, for micro-
scopic examination. A Kato-Katz slide prepared for each child
was used to determine egg per gram of stool (EPG) for
S. mansoni and other soil transmitted helminths except hook-
worm. Since a template delivering 41.7 mg of stool was used to
prepare Kato slides, the egg of each parasite in the slide was
counted and the number of eggs was multiplied by 24 to
calculate EPG for each helminth species. The intensity of
S. mansoni infection was calculated based on the intensity
classes set by WHO as light (1–99 epg), moderate (100–
399 epg) and heavy (epg 400) [3]. Moreover, the prevalence of
schistosomiasis and STH infections were determined qualitative
by microscopic examination.2.7. Data analysis
Statistical analysis was performed using SPSS software
version 16. Chi-square (c2) test was used to verify possible
associations between parasite infections and different parame-
ters. Logistic regression was performed to see the magnitude of
association between S. mansoni infection and risk factors by
computing the odds ratios (ORs) at 95% conﬁdence level. All
probability values were considered statistically signiﬁcant when
the calculated P-value was equal to or less than 0.05.
2.8. Ethical considerations
The protocol of this study was ethically reviewed and
approved by ethical review committee of Collage of Natural and
computational Science of Wolaita Sodo University. Permissions
were obtained from Wolaita Zone Health Department, Damot
Woide District Health Bureau and Educational Bureaus to
conduct the study. The objective of the study was explained to the
school administration, primary health care providers, students and
community participants. Oral consent was also obtained from
parents of the students. The ethical considerations were addressed
by treating positive individuals using standard and appropriate
drugs under the supervision of a local nurse. Name and other
identifying information were not mentioned in the study. The
infection intensity and prevalence were reported to Zonal and
Woreda health ofﬁces to take further control interventions.
3. Results
3.1. Demographic characteristics
A total of 384 schoolchildren of which 201 (52.3%) males
and 183 (47.7%) females were participated in the study
(Table 1). All the study subjects were residents of Demba Girara
Kebele. The mean age of students was (10.3 ± 2.7) years. Age of
the children ranged from 5 to 16 with 96.9% being bellow 14
years.
3.2. Parasitological result
Out of 384 total schoolchildren examined, 328 (85.4%) were
positive for at least one helminth infection; and among the seven
helminths identiﬁed, S. mansoni was the most prevalent with
prevalence of 312 (81.3%). The prevalences of STH was 32%
among which hookworm (13.8%) was the highest followed by
Ascaris lumbricoides (9.6%), Hymenolepis nana (9.1%), Tri-
churis trichiura (4.7%), Enterobius vermicularis (2.9%) and
Strongyloides stercoralis (2.3%). The number of children with
single infection was higher 207 (53.9%) than multiple infection
120 (31.3%) (Table 2).
Table 2
Prevalence of S. mansoni and STH infections among children of Demba Girara Primary School, 2014.
Helminth species Kato-Katz technique
(n = 384)
SAF concentration technique
(n = 384)
Pooled result
Male
(n = 201)
Female
(n = 183)
Both sexes
(n = 384)
S. mansoni 297 (77.3) 174 (45.3) 171 (85.1) 141 (77.1) 312 (81.3)
Ascaris lumbricoides 21 (5.5) 29 (7.6) 24 (11.9) 13 (7.1) 37 (9.6)
Hookworm Not done 53 (13.8) 31 (15.4) 22 (12.0) 53 (13.8)
Trichuris trichiura 13 (3.4) 10 (2.6) 11 (5.5) 7 (3.8) 18 (4.7)
Hymenolepis nana 24 (6.3) 22 (5.7) 21 (10.5) 14 (7.7) 35 (9.1)
Enterobius vermicularis 9 (2.3) 7 (1.8) 6 (3.0) 5 (2.7) 11 (2.9)
Strongyloides stercoralis 0 9 (2.3) 4 (2.0) 5 (2.7) 9 (2.3)
At least one parasite
infection
306 (79.7) 220 (57.3) 179 (89.1) 149 (81.4) 328 (85.4)
Single infection 250 145 (37.8) 113 (56.2) 94 (51.4) 207 (53.9)
Multiple infection 60 79 (20.6) 66 (32.8) 54 (29.5) 120 (31.3)
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observed in children aged 10–14 years followed by 600 epg and
534 epg in 15–19 and 5–9 years, respectively. However, this
slight difference observed among the age groups was not sta-
tistically signiﬁcant. Intensity of S. mansoni infection in EPG
was 747 and 434 in male and female children, respectively
(Table 3).
Among helminth parasites detected, moderate and heavy
infection intensities were only observed for S. mansoni. Of the
total 176 (56.4%) heavy infections of S. mansoni, the highest
110 (62.5%) was observed in children aged 10–14 yearsTable 3
Arithmetic mean EPG for S. mansoni and STH among children of Demba G
Variables
S. mansoni Ascaris lumbricoides Tr
Age (years) 5–9 537.6 19.7
10–14 634.0 28.0
15–19 600.0 104
Sex Male 746.9 62.3
Female 434.1 2.8
Table 4
Intensity of infection for S. mansoni, Ascaris lumbricoides and Trichuris tri
Helminth species. Classes of intensity Age
5–9
S. mansoni Light (1–99 epg)
47 (15.1)
25 (53.2
Moderate (100–399 epg)
74 (23.7)
25 (33.8
Heavy (400 epg)
176 (56.4)
60 (34.1
Chi-square (P-value) 7.428 (0
Ascaris lumbricoides Light (1–4 999 epg)
21 (56.8)
7 (33.3)
Moderate (5 000–49 999 epg) 0
Heavy (50 000 epg) 0
Chi-square (P-value) 3.010 (0
Trichuris trichiura Light (1–999 epg)
14 (3.6)
6 (42.9)
Moderate (1 000–9 999 epg) 0
Heavy (10 000 epg) 0
Chi-square (P-value) 0.643 (0followed by 60 (34.1%) in children aged 5–9 years. The heavy
infections due to S. mansoni in males and females were 111
(63.1%) and 65 (36.9%), respectively (Table 4).
3.3. Risk factors for S. mansoni infection
Binary logistic analysis showed that the risk of infection by
S. mansoni was four times more likely to happen in children
with the habit of contact to Bisare stream than those who had no
habit of contact to the stream (OR: 3.9; 95% CI: 1.825,8.335)
(Table 5). Herding cattle near Bisare stream caused nearly threeirara primary school, 2014.
Parasites identiﬁed
ichuris trichiura Hymenolepis nana Enterobius vermicularis
8.74 11.83 17.66
9.62 8.90 5.48
0 0 0
13.97 12.54 9.19
3.54 6.95 10.36
chiura among children of Demba Girara Primary School, 2014.
group (years) (frequency, %) Sex (frequency, %)
10–14 15–19 Male Female
) 20 (42.6) 2 (4.3) 21 (44.7) 26 (55.3)
) 47 (63.5) 2 (2.7) 35 (47.3) 39 (52.7)
) 110 (62.5) 6 (3.4) 111 (63.1) 65 (36.9)
.283) 16.112 (0.001)
12 (57.1) 2 (9.5) 15 (71.4) 6 (28.6)
0 0 0 0
0 0 0 0
.222) 3.244 (0.072)
8 (57.1) 0 9 (64.3) 5 (35.7)
0 0 0 0
0 0 0 0
.725) 0.831 (0.362)
Table 5
Association of possible risk factors with S. mansoni infection among children of Demba Girara Primary School, 2014.
Variables No. examined OR (95%CI) P-value
Age group (in years)
5–9 140 1.00
10–14 232 0.997 (0.551,1.802) 0.991
15–19 12 1.341 (0.337,11.174) 0.458
Sex
Female 183 1.00
Male 201 1.923 (1.141, 3.097) 0.003a
Parents' education level
Not educated 106 1.00
At least primary education 278 1.207 (0.694,2.659) 0.210
Hygiene education by parents
None 38 1.00
Sometimes 242 0.499 (0.155,1.609) 0.244
Usually 104 0.382 (0.108,1.354) 0.136
Knowledge about schistosomiasis
Yes 70 1.00
No 314 2.303 (1.140,4.856) 0.005a
Contact to Bisare stream
No 50 1.00
Yes 334 3.900 (1.825,8.335) 0.000a
Herding Cattle near Bisare stream
No 132 1.00
Yes 252 2.527 (1.404,4.548) 0.002a
a Signiﬁcant association (P < 0.05).
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not engaged in herding cattle near the stream (OR: 2.527; 95%
CI: 1.404,4.548). Moreover, males were twice more likely to get
the infection than females (OR: 1.923; 95% CI: 1.141, 3.097).
3.4. S. mansoni infection record in Demba Girara
Health Center
Analysis of laboratory results of direct stool wet mount
examined for intestinal helminthiasis from 2011 to 2014 in
Demba Girara Health Center showed a general trend of increase
in both S. mansoni and STH infections. S. mansoni infection
was found to be a leading helminthic infection since the
establishment of functional laboratory in the health center
(Table 6).Table 6
Prevalence of intestinal helminthiasis in Demba Girara Health Center from 2
Helminth species Y
2011
(n = 148)
2012
(n = 117)
S. mansoni 8 (5.4) 6 (5.1)
Ascaris lumbricoides 4 (2.7) 4 (3.4)
Hookworm 3 (2.0) 7 (6.0)
Trichuris trichiura 0 0
Hymenolepis nana 0 0
Enterobius vermicularis 0 0
Strongyloides stercoralis 0 04. Discussion
Efforts have been made to document the distribution of
S. mansoni infection nearly at all corners of Ethiopia. However,
it cannot be said that the distribution of the disease is fully
mapped out, as there are recent discoveries of new transmission
foci possibly associated with expansion of water development
projects and human movement in the country [8]. The present
study is the ﬁrst in its kind to report schistosomiasis in
Wolaita Zone, Southern Ethiopia. The prevalence (81.3%) of
S. mansoni infection observed among Demba Girara primary
schoolchildren of Damot Woide district, Wolaita Zone, is in
line with the prevalence (82.8%) reported from primary
schoolchildren in Sanja area, Amhara region, Ethiopia [18].
The present S. mansoni prevalence is higher than those011 to 2014.
ear of record Total
(n = 902)
2013
(n = 212)
2014
(n = 425)
24 (11.3) 42 (9.9) 80 (8.9)
4 (1.9) 3 (0.7) 15 (1.7)
13 (6.1) 6 (1.4) 29 (3.2)
1 (0.5) 1 (0.2) 2 (0.2)
0 2 (0.5) 2 (0.2)
0 2 (0.5) 2 (0.2)
1 (0.5) 1 (0.2) 2 (0.2)
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prevalence of S. mansoni in the present study might be due to
absence of potable water in the study area. Inhabitants of the
area largely depend on open water source, “Bisare” stream, for
indoor and outdoor consumptions. Though majority of
households in the community have toilet, their toilet use
behavior was very low and hence open air defecation was
observed to be a common practice. The use of toilet was
irregular and inconsistent among households in the area.
Moreover, the low level of education observed in the
community in general and absence of knowledge about
schistosomiasis in particular can be mentioned as a reason for
the high prevalence of S. mansoni infection in the current
study area. The present study has demonstrated higher
infection prevalence of S. mansoni in males than in female;
this is in agreement with previous studies done elsewhere in
the country [23–26]. The obvious explanation for this could be
male children had higher frequency of contact with cercariae
contaminated water bodies than females while helping their
family in outdoor activities such as herding cattle.
Concerning the age speciﬁc intensity of schistosomiasis,
highest mean intensity (634 epg) and lowest mean intensity
(538 epg) of S. mansoni infection was recorded in age groups of
10–14 and 5–9 years, respectively. However, the present study
found no difference in age-wise association of the disease. This
might be due to the reason that schoolchildren in the age groups
had similar exposure to the infection as they might have similar
water-contact habit in the present study area. This age-wise
similarity in S. mansoni infection is consistent with previous
ﬁndings from established endemic areas in the country [12,26–29].
The similar age-wise association in current study is also in
agreement with the ﬁnding of a study done in Sanja area of
Amhara region, Northern Ethiopia [18], where age-wise simi-
larity in infection by S. mansoni was explained as schoolchildren
at school age had equal water contact behavior.
In this study, water contact habit was observed to be the most
associated risk factor to S. mansoni infection. This is a common
scenario seen in almost all schistosomiasis studies in the coun-
try. In the present study, it was observed that there were several
water-contact points as “Bisare” stream crosses human settle-
ments in the study area. Herding cattle near the stream was also
observed as major signiﬁcant factor that exposed school aged
children for schistosomiasis.
Although several studies found similarity in magnitude of
S. mansoni infection in both males and females in Ethiopia [23–
25], the present study found increased risk of infection in males
than females (P < 0.05). The present higher risk of S. mansoni
infection in males could be attributed to the fact that male
children had frequent contact to the cercaria contaminated
water than females. As a trend in the study community, most
male children are usually forced by their family for
engagement in cattle-herding activity near the grassy areas
along “Bisare” stream.
Although snail intermediate hosts were not incriminated for
cercariae of S. mansoni and infection was not established in mice
model, secondary data collected from the laboratory registry
book of Demba Girara Health Center showed that S. mansoni
infections have been seen in the area since 2011. Cases of the
disease have been recorded in the area only after establishmentof the health center with basic facilities for diagnosis of intes-
tinal parasites. This implies that the disease might have been
existed and cases were left undetected and untreated in the area
for unspeciﬁed period of time before the establishment of a
functional laboratory in the health center. Even after the estab-
lishment of functional laboratory, S. mansoni infections were
known only by the Health Center's professionals and not dis-
closed to other health ofﬁces such as the district and the zonal
health departments. This was mainly due to the drawback of
Health Management Information System, a reporting system
used by Ethiopian government, which guides to use a collective
name helminthiasis to report all helminthic parasites without
mentioning species names. Generally, an increasing trend of
S. mansoni infection was seen in the Health Center during the
past four consecutive years (2011–2014), though the prevalence
was low. The low prevalence of S. mansoni infection in the
Health Center may be attributed to the low sensitivity of the
direct fecal wet mount method used for detection of S. manoni
eggs. Therefore, our parasitological data from schoolchildren
and secondary data from the Health Center strongly support to
assume the current study area to be endemic for S. mansoni
infection except that the disease has been left undiscovered for
indeﬁnite period of time.
The above speculation on endemicity of the area for
S. mansoni transmission can further be substantiated by our
personal observation of conditions in the study area. The suitable
conditions potentially contributing for endemicity of the disease
in the area include: presence of a water body namely “Bisare”
stream harboring snail intermediate host, B. pfeifferi; the fact that
“Bisare” stream is the sole source of water for household con-
sumption as the piped water supply of the area had been dis-
continued for about six years because of broken pump
(information from Head of Demba Girara sub district) and
promiscuous outside defecation of children in vegetations along
the “Bisare” stream as well as observation of children crossing
and swimming in “Bisare” stream while herding their cattle.
Ecological observation around “Bisare” stream showed the
suitability of the stream environment for existence of snail in-
termediate host. Slow ﬂow of the stream, muddy or swampy
nature together with the wide coverage of aquatic weeds along
the stream are ideal ecological conditions for the snail species
[10].
This study is the ﬁrst to report S. mansoni infection from
Wolaita Zone, Southern Ethiopia. The infection was in such a
higher intensity and prevalence that schoolchildren in the rural
village, Demba Girara, were suffering from chronic morbidity.
This high load of the parasite in the area is due to lack of
awareness on the disease, low level of education, poor hygienic
practice and absence of control and preventive measures in the
area. Even though the infection was undiscovered until the
present investigation, information gathered from the health
center of the study village implied that S. mansoni infection
might have been existed and cases were left undetected and
untreated in the area for unspeciﬁed period. Absence of species
speciﬁc reporting system for helminth parasite infections was
found to confound the neglect of schistosomiasis in the area. The
present study is therefore of a paramount importance to design
effective control and prevention strategies in the area. Treatment
with anti-helminthic drugs followed by awareness creation
Bereket Alemayehu, Zewdneh Tomass/Asian Paciﬁc Journal of Tropical Medicine 2015; 8(6): 457–463 463through health education and community mobilization will bring
signiﬁcant reduction in prevalence and intensity of infection by
S. mansoni and STHs.
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